Persistent activation of p38 mitogen-activated protein kinase in a mouse model of familial amyotrophic lateral sclerosis correlates with disease progression.
The p38 mitogen-activated protein kinase (p38MAPK) is activated via phosphorylation in neurones and glial cells by a variety of stimuli including oxidative stress, excitotoxicity, and inflammatory cytokines. Activated p38MAPK can in turn induce phosphorylation of cytoskeletal proteins and activation of cytokines and nitric oxide, thus contributing to neurodegeneration. We investigated the expression and distribution of p38MAPK in the spinal cord of transgenic mice expressing a superoxide dismutase 1 mutation (SOD1G93A), a model of familial amyotrophic lateral sclerosis (ALS). Accumulation of p38MAPK was found by immunoblotting in the spinal cord of G93A mice during the progression of disease, but no changes were detected in its mRNA levels. Immunostaining for phosphorylated p38MAPK in lumbar spinal cord sections of SOD1G93A mice at the presymptomatic and early stages of disease showed an increased labeling in motor neurones that colocalized with phosphorylated neurofilaments in vacuolized perikarya and neurites, as detected by confocal microscopy. As the disease progressed, activated p38MAPK also accumulated in hypertrophic astrocytes and reactive microglia, as demonstrated by colocalization with GFAP and CD11b immunostaining, respectively. These data suggest that activation of p38MAPK in motor neurons and then in reactive glial cells may contribute, respectively, to the development and progression of motor neuron pathology in SOD1G93A mice.